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Sir: 

I , jasmine I. Daksis, Ph.D., a citizen of Canada, hereby declare and 

state; 

1. The curriculum vitae attached as Exhibit A accurately reflects my 
professional credentials . 

2. I am a joint inventor named in the above-identified application, 
as well as the Senior Scientist of Ingeneus Research, an affiliate of the 
assignee of the application, Ingeneus Corp. As such, I am familiar with the 
application and the correspondence with the United States Patent and 
Trademark office relating to the application. 

3. This Declaration is submitted at the suggestion of Examiner 
Jeffrey Fredman of the United States Patent and Trademark Office, who asked 
me to present evidence showing that the novel binding motifs of the invention 
are not merely misinterpreted examples of previously known strand invasion 
binding motifs. while the claims at issue in this application specify that 
the multiplex comprises four strands, Examiner Fredman indicated at the 
January 15, 2002 interview that he would be satisfied with a showing based on 
triplex binding studies, which were readily available for use in this 
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context, based on their previous use in other contexts. The triplex binding 
studies described below were previously conducted by me to show that 
hybridization of non-denatured dsDNA targets and ssDNA probes in the presence 
of YOYO-1 is not based on D-loop formation. 

4. It was Examiner Fredman's position at the interview that binding 
reactions under non-denaturing conditions implied that either novel 
dsDNA: ssDNA triple strand structures were forming, or that localized strand 
invasion and displacement by the ssDNA probe had occurred, resulting in D- 
loop formation in the duplex DNA target. It is well known that a PNA probe 
may cause localized separation of duplex strands of a dsDNA target before 
binding in duplex form to the complementary base sequence in the target, 
forming a stable D-loop consisting of a localized ssPNA; ssDNA: ssPNA triplex 
and a displaced 55 DNA strand. See, e.g., Tomac et al-, "Ionic Effects on the 
Stability and Conformation of Peptide Nucleic Acid Complexes." J. Am. Chem. 
Soc. 118, 5544-5552 (1996) (attached to the concurrently filed Information 
Disclosure Statement) . A P-loop structure is also known to be possible, 
PNA: DNA: PNA, after strand displacement. The strand invasion process can be 
inhibited by the addition of increasing Nacl concentrations/ which causes the 
stability of the duplex dsDNA target to be increased to inhibit separation of 
the duplex dsDNA strands, thereby preventing strand invasion and D-loop or P- 
loop formation by a PNA strand. See, e.g., Tomac et al. Increasing NaCl 
concentrations should yet more readily and completely inhibit D-loop strand 
displacement and invasion by a saDNA oligonucleotide. Moreover, strand 
invasion is a phenomenon only reported in association with 
nucleobase-containing sequences having uncharged or partially charged 
backbones (i.e., PNA or the like). 
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5. To determine whether the triple strand recognition and binding 
depended on D-loop formation as a result of strand displacement/ wild-type 
non-denatured 50-mer daDNA target (SEQ ID NO: 6 of the Table attached as 
Exhibit B) was reacted at room temperature with equimolar amounts of the 15- 
mer antiparallel ssDNA Probe No, 2 (see Exhibit B) in the presence of 500 nM 
YOYO-1, 10 mM Tris, pH 7,5, 1 mM EDTA and various NaCl concentrations ranging 
from 0 to 150 mM NaCl. As illustrated in the figure attached as Exhibit C, 
increased NaCl concentrations not only inhibited displacement of the duplex 
strands of the dsDNA target by the ssDNA probe, preventing D-loop formation, 
they actually promoted perfectly matched dsDNA: ssDNA triple strand formation 
at room temperature, as evidenced by an observed increase in fluorescence. 
Fluorescence was provided by the intercalation of YOYO-1 into the multiplex 
structure* YOYO-1 is well known to stabilize all nucleic acid duplexes and 
raise their Tm, DNA triple strand formations exhibited a much higher level 
of fluorescent emission than the DNA duplex control in the presence of YOYO- 
1. 

6. Incompletely complementary triple strand complexes containing a 1 
bp T-G mismatch (SEQ ID NO; 8 + Probe No. 2) produced fluorescent emission 
intensities that were 59$ lower than those observed with the perfectly 
matched complexes in the absence (Exhibit C) or presence of NaCl (data not 
shown) . 

7. Further confirmation that triple strand complexes were formed in 
the presence of YOYO-1 was obtained by HPLC analyses carried out in our lab 
under my supervision. Triple strand complexes, consisting of 15-mer ssDNA 
Probe No. 2 bound to wild-typ non-denatured 50-mer dsDNA target (SEQ ID 
NO: 6) and YOYO-1, were clearly separated by HPLC from 50-mer dsDNA target 
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sequences (SEQ ID NO; 6) containing incorporated YOYOl but no bound Probe 
No. 2 (data not shown) . Approximately 52 percent of the 50-mer dsDNA target 
sequences in the sample formed complexes with the 15-mer ssDNA probe and 
YOYO-1, which were sufficiently stable to withstand purification by HPLC. As 
expected, the HPLC purified triple strand dsDNA; ssDNA complexes containing 
YOYO-1 when subsequently lased emitted a higher level of fluorescence than 
did the HPLC purified non-bound dsDNA containing YOYO-1 , following 
irradiation with the laser (data not shown) , 

8. Thus, the claimed multiplexes, like the triplexes discussed 
above, are not formed through a strand displacement mechanism, but rather are 
novel specifically bound complexes wherein at least one nucleobase binds 
specifically to two other nucleobases. 

9. Further evidence that the multiplexes formed in accordance with 
the invention are Watson-Crick based is provided in the form of Exhibit D. 
Exhibit D uses three of the complexes formed in Example 4 of the application 
to show how the data suggest a Watson-Crick based quadruplex, rather than a 
theoretical construct of purine motif quadruplex binding (extrapolated from, 
the purine motif binding known to occur in triplexes that are stable at 
physiological pH) . Assuming that the theoretical construct obeys the same 
base pairing rules as the purine triplex motif, the number of mismatches (4 
to 5 per 15-mer probe strand) in the purine motif makes it very unlikely that 
any quadruplexes would have been formed or detected. Moreover, Fig. 4 of the 
application shows that the combination of Target A + Probe C has a greater 
fluorescent intensity than either of the other two combinations analyzed in 
Exhibit D. Since the intensity for the tests done in Example 4 should be 
inversely related to the number of mismatches, the data is more consistent 
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with a Watson-Crick binding motif (where Targ t A + Probe C has the lowest 
number of mismatches, 0 vs. 1) than with the purine binding motif. 

I hereby declare that all statements made herein of my own knowledge 
are true, and that all statements made on information and belief are believed 
to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine 
and/or imprisonment under Section 1001 of Title 18 of the United States Code, 
and that such willful false statements may jeopardize the validity of the 
application or any patent issuing therefrom. 
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